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“Pooh, do you want honey
in your tea?” “Yes, Piglet,
but without the tea.”

—Walt Disney Winnie the Pooh
video series.
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Diets of Individuals Based
on Energy Intakes
From Added Sugars

Datafrom the U.S. Department of
Agriculture s (USDA) Nationwide Food
Consumption Survey (NFCS) and the
Continuing Survey of Food Intakes

by Individuals (CSFII) show a steady
increase in peopl€e stotal energy intake
since 1987 (9,10,12). Diet quality as
measured by the Healthy Eating Index
showed that, from 1989 to 1996, while
the intakes of grain products increased
appreciably, those of milk decreased (1).

Harnak et al. (3), in astudy usng CSFII
1994 data, reported that ahigh level of
soft drink consumption by children and
adolescents was associated with low
intakes of milk and fruit juices and
with low intakes of several nutrients:
such as calcium, phosphorus, riboflavin,
vitamin A, folate, and vitamin C. Non-
diet soft drinks; fruit drinks; and foods
such as cakes, cookies, and pies, placed
under grain productsin the CSFII, are
high contributors of added sugarsin
the American diet.

According to per capita data from the
U.S. food supply, consumption of added
sugarsin 1997 was 53 teagpoons per day,
reflecting a 28-percent increase from
1982 (7). Added sugars are generally
considered “‘empty calories,”” because
added sugars are good sources of energy
and often are poor sources of micro-
nutrients. This sudy examinesthe intakes
of food groups and nutrients by indi-
viduals grouped by the caloric contri-
bution of added sugarsto their diet.
The study also attempts to determine

whether high intakes of added sugars
displace essential nutrients or nutrient-
densefoodsin theindividual’ s diet.

Method

CSFII Definition of Added Sugars
Added sugarsinclude all sugars used
asingredientsin processed and pre-
pared foods such as breads, cakes, soft
drinks, jam, and ice cream, and sugars
eaten separately or added to foods at
thetable (10). Specifically, added sugars
include white sugar, brown sugar, raw
sugar, corn syrup, corn-syrup solids,
high-fructose corn syrup, malt syrup,
maple syrup, pancake syrup, fructose
sweetener, liquid fructose, honey
molasses, anhydrous dextrose, and
crystal dextrose. Added sugars do not
include naturally occurring sugars such
as lactosein milk or the fructose in
fruits.

Data Source

Datafrom USDA’s 1994-96 CSHII,
anationally representative food con-
sumption survey, were used for this
study (8). The dietary data were col-
lected on 2 nonconsecutive days (3 to
10 days gpart). A multiple-pass gpproach
was used to collect two interviewer-
administered 24-hour recalls. Individuals
2 years old and over who were sdlected
for this study had a complete food
intake record on day 1 of the survey.l

toveral, the response rate for day 1 was 80
percent and included 15,016 individuals 2 years
old and over (8).
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Analysis revealed some extreme values
for the day’ stotal energy. Therefore,
the top (more than 5,200 kcals) and
bottom (less than 490 kcals) 1 percent
of the individuals were excluded from
the analysis. Also, excluded from the
analysis were three individual s who
had energy intakes entirely from added
sugars. The analysisincluded 14,709
individuals.

The individuals were divided into three
groups based on the percentage of
calories consumed from added sugars.
Group 1 (N=5,058) had less than 10
percent of itstotal caloriesfrom added
sugars; group 2 (N=4,488), between
10 and 18 percent; and group 3
(N=5,158), more than 18 percent of
itstotal caoriesfrom added sugars.

Data Analysis

Day-1 full sample weights were used
to represent the population under study.
SUDAAN (rdlease 7.5.1, Research
Triangle Ingtitute) was used to compare
the three groups mean intakes of food
groups, nutrients, and energy. Three
pairwise comparisons of the means
were made, and linear contrasts were
used to separate the means. A prob-
ability level of 0.0125 was used to keep
the total experimental error rate low,
and SAS software package (release
6.12, SAS Ingtitute, Cary, NC) was
used to compute al the other
estimations.

Results

Group 1 had the lowest intakes of energy
and added sugars among the three groups
(table 1). Group 1 consumed 1,860
kcal and 26 grams of sugar: 180 to 189
kcal and 45 to 111 grams less than that
consumed by the other groups. There
were no significant differencesin total
fat and saturated fat intakes of group 1
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Table 1. Mean! intakes of ener gy, macronutrients, and per centage of
caloriesin a day by individuals 2 yearsand over, by per centage of

caloriesfrom added sugars

Calories from added sugars
Lessthan 10% 10 to 18% Above 18%
Energy and nutrients (Group 1) (Group 2) (Group 3)
Sample 5,058 4,488 5,158
Mean SE? Mean SE2? Mean SE?2
Energy (kcal) 1860° 150  2040° 181 = 2049° 172
Total fat (g) 733 09 78° 01 70 08
Saturated fat (g) 242 03 27 04 25 03
Carbohydrate (g) 2112 17 2567 22 202° 24
Protein (g) 812 07 78° 07 66° 0.7
Dietary fiber (g) 172 02 162 02 13 02
Added sugars (g) 262 03 71° 07 137° 13
Percent of calories 35.3 34.4 30.7
from total fat (%)°
Percent of calories 5.6 13.9 26.7
from added sugars (%)3

IMeans with identical superscripts are not significantly different from each other at p < 0.0125.

2Standard error of the mean.
3No statistical test of significance was done.

Note: Linear contrasts were used to separate the means.
Source: USDA's Continuing Survey of Food Intakes by Individuals 1994-96, Day-1 data.

and group 3, but their fat intakes were
lower than those of group 2. The diets
of al three groups, however, had more
than 30 percent of caoriesfrom total
fat.

Group 1, consuming less than 10 percent
of caoriesfrom added sugars, had much
higher intakes of protein and dietary
fiber than did group 3, which consumed
more than 18 percent of caloriesfrom
added sugars. Although group 1 had a
diet with apparently less carbohydrate
than did the other two groups, when
the added sugars were subtracted from
total carbohydrate, the amount of

carbohydrate without the added sugar
was the same as that of group 2, and
much higher than that of group 3. That
is, compared with group 3, group 1 had
adiet higher in carbohydrate without
the added sugars.

Group 3, having consumed more than
18 percent of caoriesfrom added sugars,
had the lowest mean absolute intakes
of al the micronutrients, especially
vitamin A, vitamin C, folate, vitamin
B12, calcium, phosphorus, magnesium,
and iron (table 2). Group 1 and group 2
had similar intakes of most micro-
nutrients in absolute amounts; the
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Table 2. Mean? intakes of micronutrientsin a day by individuals 2 years

and over, by percentage of caloriesfrom added sugars

Calories from added sugars
Lessthan 10% 10%to 18% Above 18%
Nutrients (Group 1) (Group 2) (Group 3)

Sample 5,058 4,488 5,158

Mean SE? Mean SE2? Mean SE?2
Thiamin (mg) 162 001 174 002 15° 002
Riboflavin (mg) 1.9% 002 20° 002 1.8° 002
Vitamin A (RE) 10802 23.0 10312 26.8 850° 202
Vitamin E (mg) 83 013 84 015 71° 012
Vitamin C (mg) 106 22 1012 18 90° 15
Niacin (mg) 232 02 23¢ 03 20° 03
Vitamin Be (mg) 192 002 1.9 002 16° 002
Folate (mcg) 2715° 36 272% 38 228" 36
Vitamin B12 (mcg) 54% 018 528 023 43 013
Calcium (mg) 788% 81 838” 101 745° 110
Phosphorus (mg) 12512 94 1277% 125 1130° 114
Magnesium (mg) 2857 24 277* 31 233 26
Iron (mg) 1562 014 161* 019 141° 018
Zinc (mg) 1152 015 11.6* 015 101° 013
Copper (mg) 122 001 122 001 11° 001

IMeans with identical superscripts are not significantly different from each other at p < 0.0125.

2gtandard error of the mean.

Note: Linear contrasts were used to separate the means.
Source: USDA's Continuing Survey of Food Intakes by Individuals 1994-96, Day-1 data.

exceptions were riboflavin and calcium.
Group 3 also had the lowest intakes of

all the micronutrients as measured by
percentages of 1989 Recommended
Dietary Allowances (RDA) (table 3).

All three groups had mean intakes less
than 100 percent of the RDA for vitamin
E, calcium, and zinc (6). In addition,
group 3 had mean intakeslessthan 100
for vitamin Bs and magnesium. A remark-
ably lower percentage of individualsin
group 3 met their RDA for many micro-
nutrients (table 4). However, more or
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less smilar percentages of individuals
in groups 1 and 2 met the RDA for the
micronurients. Whereas about one-fourth
of the individuas with a low intake of
added sugars (group 1) had energy
intakes that equaled or exceeded the
Recommended Energy Allowances
(REA), about one-third each of the
individuals with moderate or high
intakes of added sugars did so.

In addition, group 3 (more than 18
percent of calories from added sugars)

Group 3 had the
lowest intakes of all
the micronutrients.



had the lowest intakes of many food
groups. Grain; Fruit; Vegetables; and
Meat, Poultry, and Fish (table 5). Indi-
viduaswith low intakes of added sugars
included more fruits; vegetables; and
meat, poultry, and fish in their diet,
compared with food intakes of the other
two groups. Dairy intake was the same
for the groups with low (group 1) or
high intake (group 3) of added sugars.

Analysis of mean intakes of selected
food subgroups shows that group 3
consumed less citrus and noncitrus
fruit juices and total fluid milk than
did the other two groups (table 6). Also,
compared with the other groups, group
3 had the highest intakes of regular
fruit drinks, punches, and ades; regular
carbonated soft drinks; cakes, cookies,
and grain-based pastries; milk desserts;
and candies. Group 2 had the second
highest intakes, and group 1 had the
least intakes of these food subgroups.
The increase was more than tenfold
between group 1 and group 3 for regular
fruit drinks, punches, and ades; and
regular carbonated soft drinks.

Additional analysis showed that among
males, 34 percent werein group 1; 30
percent, group 2; and 36 percent in
group 3. Similar percentages of females
were in each group: 33 percent were

in group 1; 30 percent, group 2; and
37 percent were in group 3. Forty-four
percent of African Americans, com-
pared with 33 percent of Caucasians,
werein group 3. Among theindividuals
from households with income less than
300 percent of poverty, about 40 percent
werein group 3, compared with less
than one-third who werein group 1.
When household income levels were
at or above 300 percent of poverty,
individuals were about as likely to be
ingroup 3asingroup 1: 34 and 35
percent, respectively.

Table 3. Mean? intakes of energy and micronutrients as per centage of
1989 Recommended Dietary Allowances (RDA) in aday by individuals

2 yearsand over, by percentage of caloriesfrom added sugars

Calories from added sugars
Energy and nutrients  Less than 10% 10%to 18% Above 18%
(% RDA) (Group 1) (Group 2) (Group 3)
Sample 5,058 4,488 5,158
Mean SE2? Mean SE2 Mean SE?2

Energy 812 05 g 08 sg® 08
Vitamin A (RE) 1282 2.8 1252 3.0 103° 24
Vitamin E 952 1.4 972 16 g2P 15
Vitamin C 1852 39 1792 3.0 163° 2.8
Thiamin 1392 1.2 1432 15 124° 15
Riboflavin 1412 11 148° 18 130° 1.7
Niacin 1502 11 1502 17 129P 1.4
Vitamin Bs 1112 11 1122 14 ogP 11
Folate 1672 25 1752 25 149P 25
Vitamin B12 2892 9.6 2852 118 237° 7.0
Calcium 93 10 o7* 11 g 12
Phosphorus 149° 1.1 1482 14 126" 1.4
Magnesium 1042 0.9 1052 14 goP 1.1
Iron 1422 1.4 1452 18 124° 1.6
Zinc g7 11 8o 11 78 10

IMeans with identical superscripts are not significantly different from each other at p < 0.0125.

2gtandard error of the mean.

Note: Linear contrasts were used to separate the means.
Source: USDA's Continuing Survey of Food Intakes by Individuals 1994-96, Day-1 data.

Independent of gender, the percentage
of individuals with more than 18 percent
of calories from added sugars (group 3)
increased from the childhood yearsto
the teen years and declined in the adult
years (table 7). About one-third of
children 2 to 5 years old, and one-half
of children 6 to 11 yearsold werein
group 3.

Discussion and Conclusion

High intake of added sugars had a dilu-
tion effect on many essential micro-
nutrients—especialy vitamin A, vitamin
B12, folate, magnesium, and iron—in
the diet of Americans 2 yearsold and
over. Individuals who consumed more
than 18 percent of calories from added
sugars had low intakes of all the five
food groups.
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Table4. Percentage of individuals 2 yearsand over meeting 100 per cent
of 1989 Recommended Dietary Allowances (RDA) for sdected nutrients
and energy in a day, by percentage of caloriesfrom added sugars

Calories from added sugars
Energy and nutrients  Lessthan 10% 10%to 18% Above 18%
(% RDA) (Group 1) (Group 2) (Group 3)
Sample 5,058 4,488 5,158
Percent
Energy 24 32 32
Protein 78 80 70
Vitamin A (RE) 42 44 34
Vitamin E 34 35 26
Vitamin C 59 61 52
Thiamin 68 71 59
Riboflavin 68 72 61
Niacin 74 74 62
Vitamin Bg 49 50 37
Folate 66 67 55
Vitamin B12 75 78 73
Calcium 37 39 30
Phosphorus 73 75 62
Magnesium 42 43 31
[ron 62 64 52
Zinc 29 32 23

Note: SAS analysis of weighted data.

Source: USDA's Continuing Survey of Food Intakes by Individuals 1994-96, Day-1 data.

And compared with other groups,
group 3 had the lowest intakes for all
the micronutrients. Thus group 3 had
the least nutrient-dense diet. Adequate
intake of micronutrients hasimplications
for long-term well-being. A high per-
centage of the adult skeleton is formed
during adolescence (5). Thus adequate
intake of calcium during childhood and
adolescenceisessential. Also increased
risk of osteoporosis is associated with
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low bone density, which results from
inadequate intakes of calcium during
the growing years (2).

With the lowest intakes of both energy
and added sugars, group 1 did not have
alower percentage of caloriesfrom
added sugars by eating more of other
energy-giving nutrients (thereby in-
creasing the denominator) but by
controlling the intake of added sugars.

High intake of added
sugars had a dilution
effect on many
essential micro-
nutrients...in the diet
of Americans 2 years
old and over.

35



Although the individualsin group 1
had more than 30 percent of total calories
from fat, their absolute mean intakes of
total fat and saturated fat were similar
to those of group 3 and less than those
of group 2. Though only one-fourth of
group 1 met their energy requirements,
in the cases of micronutrients, the per-
centage of individuals meeting the
recommended nutrient levelswere
comparable to that of group 2.

Compared with the others, group 3 had
ahigh-energy and arelatively lower
fat diet. A study by Kennedy et a. (4),
using day-1 datafrom CSFI1 1995,
showed that children 6 to 18 years old
and females 19 to 50 years old whose
diets had less than 30 percent of calories
from fat had a higher intake of total
sugars and sweets and total beverages
(excluding milk and fruit juices). The
same study also showed that all adults
ages 19 to 50 with diets less than 30
percent of calories from fat and whose
diets did not include any fat-modified,
lean or lower fat food products had a
high intake of regular carbonated
beverages.

The study showed that children were
more likely to have adiet high in added
sugars. Adults over 40 yearswere likely
to have lower added sugar intakes.
Within the same age group, the gender
did not seem to affect the percentage
of caloric contribution of added sugars.
Group 3 had high consumption of
beveragesthat are very low in nutrients
and high in energy. Because of the
increasing prevaence of obesity,
consumers will be benefitted by limiting
intake of “‘empty’’ calories, especially
during childhood and adol escence.
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Table 5. Mean! intakes of Pyramid food group servingsin a day by
individuals 2 year sand over, by per centage of caloriesfrom added sugars

Calories from added sugars
Food groups Lessthan 10% 10%to 18% Above 18%
(Group 1) (Group 2) (Group 3)
Sample 5,058 4,488 5,158
Number of servings
Mean SE? Mean SE2? Mean SE?2
Grain 6.7 0.08 71° 007 6.3° 007
Fruit 1.8 004 16° 004 1.2° 004
Vegetable 37 006 35° 005 29° 005
Dairy 15%  0.02 16> 003 14% 003
Meat, poultry, and 46% 0.6 43 007 37° 007
fish (ounces)

IMeans with identical superscripts are not significantly different from each other at p < 0.0125.
2Standard error of the mean.

Note: Linear contrasts were used to separate the means.

Source: USDA's Continuing Survey of Food Intakes by Individuals 1994-96, Day-1 data.

Table6. Mean! intakes of sdected food subgroupsin aday by individuals
2 yearsand over, by percentage of caloriesfrom added sugars

Calories from added sugars
Food subgroups Lessthan 10% 10%to 18% Above 18%
(Group 1) (Group 2) (Group 3)
Sample 5,058 4,488 5,158
Grams
Mean SE? Mean SE2? Mean SE?2

Citrusjuices 79% 41 63° 38 42° 21
Noncitrus fruit juices 33 21 282 16 16° 13

and nectars
Total fluid milk 201* 56 205 5.0 160° 38
Regular fruit drinks, 122 12 67° 30 149° 57

punches, and ades
Regular carbonated 322 21 176° 55 515°  14.0

soft drinks
Cakes, cookies, and 18° 08 43 16 53¢ 1.8

grain-based pastries
Milk desserts 12 07 27 11 41° 1.8
Candies 2 02 8 04 13° 07

IMeans with identical superscripts are not significantly different from each other at p < 0.0125.
2Standard error of the mean.

Note: Linear contrasts were used to separate the means.

Source: USDA's Continuing Survey of Food Intakes by Individuals 1994-96, Day-1 data.
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Table 7. Percentage of individuals, by age-gender and by per centage

of caloriesfrom added sugars

Calories from added sugars
Age (years)- Lessthan 10% 10%to 18% Above 18%
gender group (Group 1) (Group 2) (Group 3)
Sample 5,058 4,488 5,158
Percent
All individuals 34 30 36
Child 2-5 29 36 35
Child 6-11 30 31 49
Male 12-18 16 28 56
Female 12-18 17 30 53
Male 19-40 32 31 37
Female 19-40 32 28 40
Male 41 and over 45 30 25
Female 41 and over 43 30 27

Note: SAS analysis of weighted data.

Source: USDA's Continuing Survey of Food Intakes by Individuals 1994-96, Day-1 data.

African Americans and low-income
individuals were more likely than their
counterparts to have high intakes of
added sugars. It is possible that foods
high in added sugars were less expen-
sive energy sourcesfor at least some
of theindividualsin the low-income
group. Income could play arolein the
choice of foods because higher con-
sumption of expensive foods such as
fruits and vegetables was associated
with diets where added sugars were
low.

When the total fat intake meetsthe
recommendations of the Dietary Guide-
linesfor Americans (13), the Food Guide
Pyramid suggested levels of added sugars
are 6, 12, and 18 teaspoons (24, 48,

and 72 grams) per 1,600, 2,200, and
2,800 calories of total energy per day,
respectively (11).The mean intake of
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added sugars for group 3 was 137
grams, which is much higher than
these recommended levels.

Data on food disappearance (in the food
supply) show that more than three-
quarters of the refined and processed
sugars reach the consumer through
food and beverage industries, and less
than one-fourth of the amount produced
is brought directly into the home (1).
It isimportant for consumers to recog-
nize that they get large amounts of
added sugars through processed foods
and beverages. Additional analyses of
datafrom day 1 of the CSFII 1994-96
show that individuals 2 years old and
over (N=15,016) consume 20.5 tea-
spoons (82 grams) of added sugars
daily. The top five sources of added
sugars and their mean contribution to
the daily intakes of added sugarsin the

diet are carbonated soft drinks (27
grams); cakes, cookies, pies, sweet
rolls, and other grain-based pastries
(12 grams); fruit drinks (excludes fruit
juices), punches, and ades (8 grams);
dairy desserts (4 grams); and al types
of candies (4 grams).

Food labels contain information on
total sugars per serving but do not
distinguish between sugars naturaly
present in foods and added sugars.
Better information on the food label
is needed to help consumers make
informed choices regarding added
sugars.
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